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1. Introduction

This paper summarizes consideration taken so far on UE retry handling and on specifying default UE retry behavior for ESM and SM procedures when the UE’s ESM/SM request is rejected by the core network and network signalled timer is not provided.
2. Summary of considerations
CT1 has been discussing the UE retry handling issues and related retry restriction for several meetings to address the excessive signalling issues from operators’ networks (see C1-140353 from C1#86 meeting on related discussions).
The intention for UE retry restriction is not to stop the UE retry in all cases, but to restrict it in a way to make the retry meaningful by preventing useless retries (retries that are "bound to fail" deterministically) and to prevent network overloaded with useless signaling requests, yet still allows the operator to monitor the rejection situation if desired. The UE is allowed to retry as soon as one of the retry triggering condition has occurred or pre-defined retry wait time expired.

In C1#86 meeting, progress were made to gain better understanding on related UE retry requirements and on how to move forward to solve the issues in a generic way to suit different operator's needs, so that UE retry can be made flexible to be either purely based on retry triggering criteria, or based on the retry triggering criteria plus additional timer trigger through network signalling. Based on detailed analysis, a compromised network based solution was recommended (see discussion paper C1-140353):

… extending existing T3396 is not a good alternative to solve #32/#33 rejection retry issue as the UE retry requirements could not be properly satisfied, in addition to the potential impact/complexity added to the core network. 

If a signalling based wait time approach is prefered, then to avoid the problems identified above, one alternative is to introduce new back-off timer for this retry wait time, so that UE retry behavior due to #32 "service option not supported" or #33 "requested service option not subscribed" can be restricted based on a retry wait timer that is signalled to UE by the network during rejection, in addition to the set of retry triggering criteria defined.

This means introduction of two new timers dedicated for #32/#33: one for EPS and one for GPRS.

- If the timer value is not included in the #32/#33 rejection by the network, the UE retries based solely on retry criteria: selection of a new PLMN, RAT change, UE power cycle or USIM removal;

- Otherwise if the timer value is included in the #32/#33 rejection by the network, the UE retries based on both retry criteria above and the retry wait timer signalled by network.

A tele-conference call was subsequently scheduled after CT1#86 meeting to further enhance this proposal. One of the key topics discussed during the conference call is the default UE retry behaviour when timer T3497/T3397 is not included in rejection message (see meeting summary in Appendix):
1). What should the default UE behaviour be when new timer T3497/T3397 is not included?

In current proposal, if optional timer T3497/T3397 is not included in rejection message, the default behaviour is UE retries purely based on the retry triggering criteria (PLMN or RAT change, or powercycle or USIM removal).  

There are concerns raised on this UE default behaviour that since timer based trigger is only available in Rel-12, there is possibility that Rel-12 UEs in older release network may become silent (older Release UEs may still retry), given that older release network will never include timer for CC#8/#32/#33. 
But then problem is if the default UE behaviour is to always allow retry, it would be equivalent to current implementation, so the excessive signalling problem would not be resolved, which is not desired. In order to allow time based retry (so Rel12 UE won't be silent in pre-Rel12 network), UE needs a timer value, which it could not receive from older release network. 

To solve this dilemma, there has to be a pre-configured default retry wait time which can be used to apply retry restriction when network signalled timer is not received yet ensuring that UE not to be totally silent. 

What is the appropriate configuration range for the default retry wait time and what default value should be assigned in case of no configuration are the next questions:

· There are viewpoints that this default value should not be too big so that there won't be significant UE retry behaviour change compared to legacy system;

· There are also viewpoints that this default value should not be too small. If it is set to a small value like in seconds, there won't be much signalling reduction, and therefore useless.

The consensus is zero retry wait time as in legacy networks is not good. The following alternatives have been debated:

a) Use 24 hours as default retry wait time value

Some operators think this value is fine, but there are also views that this value is too long.
b) Align to existing ESM/SM timer T3x80 (8s-30s)

Default value for T3380 is 30s and default value for T3480 is 8s. T3380 is used for guarding PDP context activation related procedures, and T3480 for bearer resource allocation procedure. These timers are currently started when UE in "PROCEDURE TRANSACTION PENDING" state waiting for core network response.

Problem is use case for T3x80 is completely different from the retry restriction use case. T3x80 are procedural timers for guarding against request retransmission when there no reply from network, not for rejection retry. Normally for retransmission, the guard timer is expected to be shorter as error could happen (for example message loss due to network conditions) and quick recovery is needed. Versus here network already responded with rejection, and rejection related to #8/#32/#33 indicates semi-permanent, so the situation is not to be expected to change within a few seconds.

If we look at devices today in our network that are stuck in this loop retrying, they can send one request every 8-seconds in HSPA and every 3-seconds in LTE. If we set the default value to something in the range of 8-30 seconds, it will have very little impact on the behaviour of these devices. For example, an HSPA device using a 30-second timer should be able to retry about 2500 times per day, which seems excessive (86,400 seconds/day, retrying about once every 34 seconds).

c) Align to network signalled T3412/T3312 (~ 54mins)
Align the default retry timer with the value received for P-RAU or P-TAU. This would typically be in the range of an hour or so, which seems like a reasonable retry interval for this type of semi-permanent failure. 
d) Align to default T3402 value (12 mins)

Currently when ESM message is piggybacked on attach message and if rejection is received, EMM timers T3411/T3402 will be used to restrict UE retry. T3402 default value is 12min. So one possibility is to reuse this value and apply it to all standalone ESM/SM retry cases. 

However, there are concerns similar to b) above. Namely, cause code # 8, 32 and 33 are semi-permanent conditions in the network in general, likely related to network configuration or subscription, the situation is not to be expected to change within a few seconds or a few minutes. While it seems reasonable to allow the device to periodically retry, the situation is unlikely to have changed after 12 mins and retry may not be much meaningful except still adding some signalling overhead to the serving network. 
It is proposed that we converge on either alternative c) or d).
3. Conclusion

Older release network will not include retry wait timer during rejection. There needs to be a configured default retry wait time value that can be used when network signalled timer value is not available. Just like network signalled timer, this length of the configured default retry wait time is expected to be operator dependent as reality is different operators will have different preferences.  With this pre-configuration option, the operators are provided with flexibility to configure a value based on their preference. 
CRs based on alternative d) are provided in C1-140946, C1-140947 and C1-140948.
Appendix: Summary of UE retry conference call (2014/02/13)
Date and Time: February 13, 2014 (16:00 CET)

Participants: 

· Riadh (Orange) 
· Ricky (Samsung) 
· Jaehyun (LG) 
· Karen (Bell) 
· Martin (AT&T) 
· Jay (Verizon) 
· Andrew (Verizon) 
· Keith (Alcatel-Lucent) 
· Mikael ( Ericsson) 
· Gabor (NSN) 
· Nils (Telia Sonera) 
· Yang (Vodafone) 
· Chen-Ho (Intel) 
· Robert (Intel) 
· Magnus (Ericsson) 
· Devaki (NSN) 
· Fei (ZTE) 
· Jennifer (Alcatel-Lucent)

Comments/Discussions:

1). What should the default UE behaviour be when new timer T3497/T3397 is not included?

In current proposal, if optional timer T3497/T3397 is not included in rejection message, the default behaviour is UE retries purely based on the retry triggering criteria (PLMN or RAT change, or powercycle or USIM removal).  

There are concerns raised on this UE default behaviour that since timer based trigger is only available in Rel-12, there is possibility that Rel-12 UEs in older release network may become silent (older Release UEs may still retry), given that older release network will never include timer for CC#8/#32/#33.  So should the default UE behavior set to always allow retry?  Which means the UE behaves as if it receives timer value = 0.

But then problem is if the default UE behaviour is to always allow retry, it would be equivalent to current implementation, so the excessive signalling problem would not be resolved, which is not desired.  In order to allow time based retry (so Rel12 UE won't be silent in pre-Rel12 network), UE needs a timer value, which it could not receive from older release network. 

To solve this issue, Riadh proposed to introduce a pre-configured default timer value to the UE. In case UE receives rejection #8/#32/#33 without a timer (e.g. from Pre-Rel12 network), it starts timer with the default timer value to enable this timer based trigger. This proposal seems reasonable and we will work to iron out the details in next CR revision.

2). Retry triggering criteria 

The following retry triggering criteria are discussed: "a new PLMN is selected" and "the UE has changed to a new RAT within the same PLMN". There are different network configurations. In some configurations, change RAT means change PLMN the same time as there are equivalent PLMN for different RAT and in this case there is no PLMN selection involved. Therefore "the UE has changed to a new RAT within the same PLMN" condition needs to be changed to "the UE has changed to a new RAT".

3). Timer T3497/T3397 handling when there is a change in RAT

There are two possibilities: one is to stop the timer when changing RAT, the other is to keep the timer running.  

Reason to stop the timer: the timer is to serve as a reminder that UE needs to retry even if the UE does not move and there is no other retry qualifying events. If the UE already retries, the reminder is no longer needed. Once the UE retries, the request will be handled by the network. The network may either accept or reject the request. If the request is rejected again, new timers will be provided, so there is no need to keep the old timer running.
Reason to keep the timer running: No need to reset the timer since the timer is per RAT, timer is only valid if the UE stays in the given RAT. Don't see reason to reset the timer if UE is changing RAT between eUTRAN and GERAN/UTRAN. 

=> It definitely makes sense to keep the timer running when UE made RAT change between eUTRAN <-> GERAN/UTRAN. Also UE can potentially changing RAT back and forth, keeping the timer running would address the pingpong issue.

=>The only case needs to be worried about is within 24.008 when UE is changing RAT between GERAN and UTRAN and how should we specify this case. There could be different network configurations where GERAN and UTRAN could belong to same or different PLMNs. Does UE need to remember different instances of T3397?

4). The new Notes for explaining "new RAT within the same PLMN":

The new Note explains what is considered "new RAT", i.e. a new RAT in the same PLMN where the request for the requested APN has not been previously rejected with #8, #32 or #33 in this PLMN and RAT combination before. The intention is to prevent the UE from "pingpong"ing between RAT (RAT A->RAT B->RAT A…). 

But it was pointed out that the Notes give impression that the UE needs to memorize the history of rejections.  If we keep the timer running when changing RAT, then presence of a running timer would be enough to indicate previous rejections and also to restrict UE retry. 
If we don't stop the timer at the inter-RAT change between eUTRAN<->GERAN/UTRAN, the Note in 24.301 is not needed. It is agreed to remove the Note in 24.301.

It is TBD on what to do with Note in 24.008, as this also depends on the handling for T3397 during RAT change between GERAN and UTRAN. Robert mentioned a proposal that may be we need two separate timers for GERAN and UTRAN. This is to be discussed.

5). Extend the wait timer T3497/T3397 for other cause codes

Current proposal considers timer T3497/T3397 trigger only for #8/#32/#33, but it is agreed that it makes sense to re-use the same timer trigger for all applicable cause code in the future. Since different cause codes represent different network failure conditions and retry triggering criteria may be slightly different, extension towards other cause codes need to be analyzed on per cause code basis. It is preferred to have a step by step approach instead of having too many changed lumped together in the same CR.



















